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To  evaluate  the  effectiveness  of  various  wood  preservatives,  service 
records  of  treated  southern  yellow  pine  fenceposts  installed  on  the 
Harrison  Experimental  Forest,  Saucier,  Miss.,  have  been  compared  periodically 
since  1936. 

In  contrast  to  the  3.3  years  average  life  of  the  untreated  control 
posts,  nine  preservatives,  after  approximately  37  years,  have  had  less 
than  60  percent  of  their  posts  fall  and  indicate  an  average  life  of 
well  over  30  years. 

Two  groups  of  treated  posts  installed  in  1949  have  failed  completely: 

No.  2 distillate  with  an  average  life  of  6.2  years  and  Wyoming  residual 
with  an  average  life  of  9.0  years.  Preservatives  performing  better 
in  this  installation  Include  12  groups  with  no  failures  after  27  years 
and  19  groups  with  over  10  percent  failures,  permitting  estimated  average 
life  values  of  25  to  42  years. 

Only  one  treated  post  Installed  in  1964  has  failed. 
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COMPARISON  OF  WOOD  PRESERVATIVES 
IN  MISSISSIPPI  POST  STUDY’ 

(1977  Progress  Report) 

By 

H.  L DAVIDSON,  Physical  Science  Technician 

Forest  Products  Laboratory,^  Forest  Service 
U.  S.  Department  of  Agriculture 

INTRODUCTION 

During  late  1936  and  early  1937,  the  U.S.  Forest  Products  Laboratory, 
in  cooperation  with  the  Southern  Forest  Experiment  Station  and  the  then- 
existing  Bureau  of  Entomology  and  Plant  Quarantine,  started  a service 
test  at  the  Harrison  Experimental  Forest,  Saucier,  Miss.,  on  posts  treated 
with  24  wood  preservatives.  A report  by  Wirka^  contained  a description 
of  the  preservatives  and  treatments  used  in  the  original  Installation 
of  posts  in  a line  approximately  8 miles  long.  This  repor ' '>l8o  described 
the  installation  and  presented  the  results  of  the  test  3 years 

of  service. 

Additional  posts  were  added  to  this  line  during  the  years  i938  and  1941. 

A report  by  Blew"*  in  1947  described  those  additions  and  presented  the 
conditions  of  all  posts  in  the  8-mile  line  after  approximately  5-1/2 
to  10  years  of  service. 

During  April  and  May  1949,  the  study  was  expanded  to  include  posts  treated 
with  44  preservatives  and  untreated  controls  that  were  installed  in  a 
plot  on  the  Harrison  Experimental  Forest. 


' This  note  is  a continuation  of  regular  progress  reports  under 
the  same  general  title.  Issued  1950-1962  as  Forest  Products  Laboratory 
Report  No.  1757  and  since  1963  as  USDA  Forest  Service  Research  Note 
FPL-01 . 

^ Maintained  at  Madison,  Wis,,  in  cooperation  with  the  University 
of  Wisconsin. 

^ Wlrka,  R.  M.  Comparison  of  Preservatives  in  Mississippi  Fence- 
Post  Stydy.  Proceedings  of  the  American  Wood-Preservers'  Association, 
vol.  37,  pp.  365-379.  1941. 

Blew,  J.  0.  Comparison  of  Preservatives  in  Mississippi  Fence- 
Post  Study  After  10  Years  of  Service.  Proceedings  of  the  American  Wood- 
Preservers'  Association,  vol.  43,  pp.  26-41.  1947. 
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During  December  1964,  another  plot  installation  was  added  to  Include 
posts  treated  with  15  preservatives  and  untreated  control  posts  of  longleaf 
pine.  Various  commercial  companies  cooperated  in  this  work  by  furnishing 
the  preservatives  and  by  contributing  to  the  cost  of  making  the  treatments 
and  of  installing  test  posts. 

Periodic  progress  reports  issued  since  1950  have  described  the  conditions 
of  these  posts. 

This  progress  report  deals  mainly  with  the  posts  installed  in  plots 
in  1949  and  1964. 


POSTS 

All  of  the  posts  used  in  this  study  were  of  round  southern  pine  that 
consisted  mostly  of  sapwood.  All  posts  were  sound  and  showed  no  indication 
of  decay.  Those  treated  for  the  1949  and  1964  installations,  however, 
were  carefully  selected  for  freedom  from  infection  by  mold  or  stain 
fungi.  Those  treated  in  1941  by  double-diffusion  were  cut  and  treated 
while  green,  at  the  Harrison  Experimental  Forest.  All  other  posts  for 
the  1936-1941  and  1949  installations  were  cut  at  McNeill,  Miss.,  and 
were  shipped  to  the  Laboratory  for  treatment.  Most  of  the  posts  were 
peeled,  sprayed  with  stain-control  chemical,  and  either  air-dried  before 
shipment  (in  the  case  of  the  1936  installation)  or  shipped  green  and 
kiln-  or  air-dried  at  the  Laboratory  (in  the  case  of  the  1949  installation) 

The  posts  installed  in  the  line  from  1936  to  1941  were  7 feet  in  length 
and  from  2-1/2  to  7 inches  in  top  diameter.  Those  installed  in  the 
plot  during  1949  were  of  long- leaf  pine  6 feet  in  length  and  from  2.8 
to  5.3  Inches  in  top  diameter.  Many  of  them  required  repeeling,  before 
treatment,  to  remove  inner  bark.  The  different  diameter  sizes  were 
distributed  as  uniformly  as  practicable  to  each  of  the  treatments  used 
in  the  study. 

The  posts  pressure-treated  for  the  1964  installation  were  of  longleaf 
pine  cut  near  Brewton,  Ala.,  machine  peeled,  and  promptly  kiln-dried 
before  shipment  to  the  Laboratory.  These  posts  were  approximately  4 inches 
in  top  diameter  and  6 feet  in  length.  The  1964  posts  treated  by  double- 
diffusion  were  also  of  longleaf  pine,  cut  near  Brewton,  but  shipped 
without  drying  or  peeling. 


INSTALLATION  OF  POSTS 


The  posts,  at  the  start  of  the  test  in  late  1936,  were  set  in  a line 
approximately  8 miles  long  on  the  Harrison  Experimental  Forest,  Saucier, 
Miss.  The  posts  were  grouped  into  100  units,  each  of  which  Included 
one  post  of  the  different  treatments  selected  at  random,  and,  for  the 
most  part,  one  untreated  control  post.  It  was  possible  to  install  only 
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65  untreated  posts  when  the  treated  posts  were  Installed;  the  remaining 
33  were  set  during  November  and  December  1938,  The  position  of  the 
treated  posts  and  of  the  untreated  control  post  within  each  unit  was 
also  randomized. 

During  1941,  two  additional  treatments  were  added  to  this  line,  with 
one  post  from  each  treatment  being  installed  in  each  of  the  100  units. 

The  line  installation  was  originally  designed  so  that  about  70  percent 
of  the  posts  of  each  treatment  were  set  on  the  drier,  well-drained  sites 
of  the  area  (pine  hills  or  dry  hardwood  sites) , 20  percent  in  moist 
soil  (pitcher-plant  areas  or  any  area  with  fluctuating  water  table), 
and  10  percent  in  swamp  or  standing  water.®  A careful  check  during 
several  post  inspections,  which  included  both  extremes  of  dry  and  wet 
weather,  indicated  that  the  segregation  according  to  dry,  damp,  and 
wet  sites  varied  slightly  with  the  different  treatments  but  was  generally 
about  65  percent,  18  percent,  and  17  percent,  respectively. 

In  the  line,  100  posts  were  originally  Installed  for  each  preservative 
or  treatment.  The  number  of  test  posts  has  since  been  reduced  by  fire 
loss  and  pilferage,  or  by  other  removals  not  occasioned  by  decay  or 
termite  attack. 

The  posts  in  the  two  more  recent  installations  on  the  Harrison  Experimental 
Forest  were  set  in  plots  on  a comparatively  dry  site  during  April,  in 
early  May  1949,  and  during  December  1964  (fig.  1).  Twenty-five  posts 
were  Installed  for  each  treatment,  along  with  25  untreated  control  posts. 
These  posts  were  Installed  in  plots  by  the  randomized  block  method, 
by  which  the  plot  was  divided  into  25  blocks,  each  containing  one  post 
from  each  treatment  and  one  untreated  control  post,  selected  at  random. 

The  posts  were  set  3 feet  apart  in  rows,  and  the  rows  were  3 feet  apart 
in  the  blocks. 

The  soil  in  the  general  area  of  Saucier,  Miss,,  is  reported  to  be  a 
Norfolk  fine  sandy  loam.  In  the  plot  of  posts  Installed  during  1949, 
the  soil  pH  is  4.98  to  5.04.  The  average  annual  rainfall  in  the  test 
area  is  60  Inches  and  the  growing  season  is  276  days. 


Preservatives  and  Treatment 

Preservatives  used  are  shown  in  tables  1,  2,  and  3.  Table  1 Includes 
11  preservatives  or  treatments  and  also  untreated  control  posts  set 
in  the  8-mlle  line  from  1936  to  1941. 

® Throughout  the  report  these  sites  will  be  referred  to  as  "dry," 
"damp,"  and  "wet,"  although  these  terms  are  relative  and  apply  only 
to  the  Mississippi  test  area. 
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Forty-four  preservatives  or  treatments  and  untreated  control  posts  are 
included  in  table  2 for  the  posts  set  in  the  plot  during  1949. 

Fifteen  preservatives,  one  applied  by  double  diffusion  and  14  by  pressure 
impregnation,  were  Included  with  untreated  control  posts  in  the  1964 

plot  installation  and  are  shown  in  table  3.  ■ 

1 

The  posts  in  the  8-mile  line  (with  the  exception  of  the  untreated  control  \ 

posts  and  one  group  treated  by  double-diffusion)  and  the  posts  in  the  I 

1949  installation  (with  the  exception  of  the  untreated  control  posts) 

were  all  treated  by  pressure  impregnation.  The  oil  preservatives  were 

applied  by  the  Rueping  empty-cell  process,  and  the  waterborne  preservatives 

were  applied  by  the  full-cell  process. 

Minimum,  maximum,  and  average  preservative  retentions,  and  standard 
deviations,  are  shown  in  tables  1 and  2.  Average  retentions  of  preservative 
by  weight  and  by  assay  are  reported  in  table  3.  The  lower  standard 
deviations,  which  indicate  greater  uniformity  of  treatment  in  table 
2,  are  attributed  to  the  practice  of  discarding  any  post  that  showed 
blue  stain  or  mold  growth.  Borings  taken  from  posts  following  each 
pressure  treatment  showed  for  the  most  part  either  complete  or  nearly 
complete  sapwood  penetration.  Hie  exception  noted  was  tlie  lignite  coal- 
tar  creosote  pressure  treatment  for  the  1936  installation;  a higli  percentage 
of  these  posts  showed  less  than  complete  sapwood  penetration. 

RESULTS  TO  DATE 

During  any  Inspection  each  post  was  pushed  with  a force  at  wliich  it 
could  usually  be  expected  to  break  off  if  decay  or  termite  attack  liad 
progressed  to  a critical  point.  If  the  post  broke  off,  the  cause  of 
the  failure  was  determined.  If  not,  the  post  was  considered  serviceable. 

Posts  Installed  From  1936  to  1941 

The  condition  of  the  posts  installed  from  1936  to  1941  with  less  than 
60  percent  failure  is  shown  in  table  1 and  discussed  in  the  following 
paragraphs  according  to  preservatives  and  treatments  used. 

Acid  copper  chromate. — Acid  copper  chromate  (ACC)  is  prepared  from  copper 
sulfate  and  sodium  dichromate  in  an  acid  solution.  Approximately  38 
percent  of  the  posts  treated  with  this  preservative  liave  been  removed 
mostly  because  of  decay.  The  estimated  average  life  of  the  77  test 
posts  is  42  years.  The  average  retention  of  the  removed  posts  was 
0,46  pound  per  cubic  foot  (pcf)  (oxide  basis),  the  same  retention  as 

the  average  of  the  total  posts  Installed.  Tlie  percentages  of  posts  j 

removed  were  46,  21,  and  27  for  dry,  damp,  and  wet  sites  respectively.  1 

Removals  to  date  have  been  as  follows:  i 


Years  after  Installation 

1 

3 

4 

5 

9 

12 

16 

19 

20 

21 

22 

24 

28 

33 

37 

Number  (cumulative)  removed 

1 

2 

3 

5 

6 

7 

9 

10 

12 

15 

17 

19 

21 

27 

29 

Coal-tar  creosote. — Coal-tar  creosote  (Grade  1)  was  formerly  American 
Wood-Preservers'  Association  (AWPA)  Standard  4 e-grade.  Forty-six  percent 
of  the  posts  treated  with  this  preservative  have  failed,  mostly  because 
of  decay.  The  estimated  average  life  of  the  posts  is  41  years.  Failed 
posts  had  an  average  preservative  retention  similar  to  the  6 pcf  average 
of  the  installation.  Forty-six  percent  of  the  posts  were  removed  from 
dry  sites,  71  percent  from  damp  sites,  and  13  percent  from  wet  sites. 
Removals  to  date  are  as  follows: 


Years 

13 

15 

17 

18 

19 

20 

21 

22 

23 

24 

25 

27 

28 

30 

33 

37 

Number 

1 

2 

3 

4 

5 

7 

10 

13 

15 

17 

18 

20 

24 

27 

35 

40 

Coal-tar  creosote  50  percent  and  used  crankcase  oil  50  percent. — 
Tliirty-three  percent  of  the  posts  treated  with  an  average  of  4.8  pcf  of 
50-50  solution  of  creosote  and  crankcase  oil  failed,  mostly  because  of  decay, 
with  an  estimated  average  life  of  44  years.  Twenty-three  posts  have  been 
removed  from  dry  areas,  four  from  damp  sites,  and  one  from  a wet  site. 
Removals  to  date  are  as  follows: 


Years 

12 

17 

19 

20 

24 

25 

26 

28 

30 

33 

37 

Number 

1 

5 

6 

7 

10 

11 

12 

13 

15 

19 

28 

Lignite  coal-tar  creosote. — Fifty-eight  percent  of  the  posts  treated  with 
lignite  coal-tar  creosote  have  failed,  principally  because  of  decay 
or  combined  decay  and  termite  attack.  The  estimated  average  life  of 
tlie  96  posts  is  38  years.  The  average  retention  of  preservative  for 
the  56  posts  removed  was  3.9  pcf,  considerably  less  than  the  6.3  pcf 
for  the  posts  installed.  Sixty-six  percent  of  the  posts  installed  in 
dry  areas  have  been  removed;  41  and  47  percent,  respectively,  have  been 
removed  from  the  damp  and  wet  sites.  Removals  to  date  are  as  follows: 


Years 

3 

5 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Number 

1 

2 

3 

7 

8 

10 

11 

14 

18 

20 

23 

26 

28 

30 

32 

36 

Years 

21 

22 

24 

26 

27 

28 

30 

33 

37 

Number 

38 

40 

42 

44 

46 

48 

50 

55 

56 

Pentachlorophenol  4.82  percent  (by  weight)  in  used  crankcase  oil. — Ten  posts 
treated  witli  this  preservative  were  removed  from  dry  and  one  from  damp 
areas  during  37  years  of  service,  6 for  decay  and  5 for  combined  decay 
and  termite  attack.  These  posts  were  treated  with  an  average  solution 
retention  of  5.6  pcf.  Removals  to  date  are  as  follows: 

Years  17  30  33  37 

Number  1 3 7 11 
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Pentachloroplienol  3.02  percent  in  used  crankcase  oil. — Twenty-eight  percent 
of  the  80  posts  treated  with  this  solution  have  been  removed.  All  but 
one  were  removed  from  dry  sites.  The  estimated  average  life  of  tlie 
test  posts  is  46  years.  The  average  retention  of  preservative  in  the 
22  posts  removed  was  4.7  pcf,  which  is  lower  than  that  of  6.4  pcf  for 
tile  posts  installed.  Removals  are  as  follows: 


Years 

8 

13 

19 

24 

25 

26 

27 

28 

30 

33 

37 

Number 

1 

2 

3 

4 

6 

7 

9 

13 

15 

17 

22 

Tetraclilorophenol  2.9  percent  in  used  crankcase  oil. — Fifty-one  percent 
of  tlie  posts  treated  with  2.9  percent  tetraclilorophenol  in  used  crankcase 
oil  have  failed  because  of  decay  or  combined  decay  and  termite  attack. 

Tile  estimated  average  life  of  the  86  posts  in  test  is  39  years.  The 

44  posts  removed  had  an  average  solution  retention  of  7.4  pcf;  that 

for  the  installation  was  7.1  pcf.  These  removed  posts  constituted  68  percent 


of 

those  installed 

in  dry  . 

areas,  21 

percent 

of 

those 

: in 

damp  sites. 

and 

13 

percent 

of  those 

in  wet 

sites. 

Removals 

to 

date 

are 

as 

follows : 

V 

11 

12  13 

14  15 

17  18 

19 

20 

22 

23 

26 

28 

30 

33 

37 

1 

2 3 

4 5 

6 9 

10 

12 

17 

18 

20 

24 

27 

35 

44 

-L raclilorophenol  4.83  percent  in  used  crankcase  oil. — Forty-eight  percent 
of  the  posts  treated  with  4.83  percent  of  tetraclilorophenol  in  used  crankcase 

011  have  failed.  Sixty-nine  percent  of  those  installed  in  dry  sites, 

12  percent  from  damp,  and  7 percent  from  wet  sites  have  failed  because 
of  decay  or  decay  and  termite  attack.  The  estimated  average  life  of 
the  89  posts  in  test  is  40  years.  The  average  solution  retention  of 
the  failed  posts  was  5.6  pcf.  Removals  to  date  are  as  follows: 


Years 

18 

19 

20 

21 

22 

23 

24 

26 

28 

30 

33 

37 

Number 

2 

3 

4 

6 

8 

10 

13 

14 

15 

19 

33 

43 

Water-gas  tar. — Approximately  39  percent  of  the  posts  treated  with  water- 
gas  tar  have  failed  because  of  decay  and  combined  decay  and  termite 
attack.  The  average  life  of  the  84  test  posts  is  estimated  to  be  42  years. 
Forty-two  percent  of  the  posts  installed  in  dry  sites  failed,  thirty-six  percent 
of  the  posts  failed  in  damp  sites,  and  35  percent  in  the  wet  sites. 

The  average  preservative  retention  of  the  33  failed  posts  was  4.7  pcf 
as  compared  with  the  average  of  6.3  pcf  for  the  installation.  Removals 
to  date  are  as  follows: 


Years 

14 

16 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

30 

33 

37 

Number 

1 

2 

4 

6 

7 

8 

9 

10 

' 11 

12 

14 

15 

18 

27 

33 

-7- 


Zinc  meta  arsenite. — Zinc  meta  arsenite  is  prepared  from  arsenious  acid, 
zinc  oxide,  and  acetic  acid.  Fourteen  posts  of  the  88  in  test  treated 
with  an  average  retention  of  0.44  pcf  of  this  preservative  have  failed  -- 
seven  posts  from  dry  sites,  one  from  a damp  site,  and  six  from  wet  sites. 
Removals  to  date  are  as  follows: 


Years  20  22  27  30  33  37 

Number  1 2 3 4 12  14 


Copper  sulfate  and  sodium  arsenate  applied  by  double  diffusion. — Eleven 
posts  treated  with  copper  sulfate  and  sodium  arsenate  applied  by  double 
diffusion  have  failed  because  of  decay  or  combined  decay  and  termite 
attack  after  nearly  34  years  of  service.  Nine  were  located  in  dry  sites 
and  one  each  in  damp  a’id  wet  sites.  Removals  to  date  have  been  as  follows: 

Years  12  16  18  20  26  29  33 

Number  1 2 4 5 6 8 11 

The  posts  in  the  8-mlle  line  that  have  completely  failed  or  have  had 
more  than  60  percent  removals  are  briefly  summarized  as  follows: 

(1)  Average  life  of  10  to  12  years  (100  pet  failure) . Posts  treated 
with  6.2  pounds  per  cubic  foot  of  5 percent  beta-naphthol  in  organic 
solvent:  0.92  pound  per  cubic  foot  of  borax-boric  acid  (50-50),  or 

0.34  pound  per  cubic  foot  of  Osmoplastic  at  the  groundline  and  on  the 
top  end. 

(2)  Estimated  life  of  8 to  21  years.  Pressure-treated  with  10  percent 
of  coal-tar  creosote  and  90  percent  of  used  crankcase  oil;  crankcase 

oil  alone;  hardwood-tar  creosote  (No-D-K) ; phenyldlchlorarsine  (P.D.A.); 
sodium  dichromate;  and  sodium  chromate. 

(3)  Estimated  life  of  25  to  40  years.  Pressure-treated  with  chromated 
zinc  chloride;  coal-tar;  fluor  chrome  arsenate  phenol-type  A (FCAP-A) ; 

and  zinc  chloride;  steeping  in  mercuric  chloride;  apd  full-length  Osmose 
(diffusion)  treatment. 

(4)  Untreated  control  posts.  The  average  life  of  the  untreated  control 
posts  set  from  late  1936  to  December  1938  was  3.3  years.  The  posts 
Installed  in  well-drained  comparatively  dry  soil  had  an  average  life 

of  2.6  years,  and  failed  mostly  because  of  decay  and  termite  attack. 

1 .ose  Installed  in  moist  soil  and  in  swamps  or  standing  water  had  an 
average  life  of  4 and  4.8  years,  respectively,  and  failed  mostly  because 
of  decay.  Some  of  the  posts  set  in  water  remained  serviceable  for  more 
than  5 years  and  failed  mainly  because  of  top  decay. 


Condition  of  Posts  Installed  in  1949 


General  information  on  the  composition  of  the  preservatives  used  in 

the  pressure  treatment  of  the  posts  installed  in  1949  is  given  in  table  2. 

That  table  also  shows  the  condition  of  the  test  posts  at  the  December  1976 
Inspection. 

All  of  the  untreated  control  posts  failed  during  approximately  3-1/2  years 
of  service.  Their  average  life  waj  2.3  years.  Failures  were  mostly 
because  of  combined  decay  and  termite  attack.  Removals  were  as  follows: 

Years  after  installation  1-1/2  2-1/2  3-1/2 

Number  (cumulative)  removed  13  20  25 

Two  hundred-nineteen  treated  posts  failed  mostly  because  of  decay  or 

combined  decay  and  termite  attack  after  approximately  27-1/2  years  of  service. 

All  of  the  posts  treated  with  No.  2 (fuel  oil)  distillate  petroleum 

oil  and  Wyoming  residual  (used  generally  for  blending  with  creosote) 

have  failed,  with  average  life  values  of  6.2  years  and  9.0  years,  respectively. 

The  number  (cumulative)  removed  by  year  and  the  preservative  is  given 

in  table  4 for  the  posts  installed  in  1949. 


Condition  of  Posts  Installed  in  1964 

Data  in  table  3 show  all  but  one  of  the  treated  posts  serviceable  after  12  years. 
The  untreated  control  posts  have  failed  because  of  decay  or  decay  and 
termite  attack  with  an  average  life  of  3.6  years. 
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SUMMATION  OF  RESULTS 


A summary  of  the  information  obtained  during  t!ie  39  years  since  tlie 
beginning  of  this  study  follows; 

(1)  The  failures,  to  date,  of  treated  and  untreated  posts  (set  193b 
to  1941)  on  the  basis  of  posts  insv ailed  under  the  tiiree  site  conditions 
occurred  earlier  in  the  dry  and  damp  areas  than  in  swamps. 

(2)  The  untreated  posts  installed  during  1.37  and  193ci  iiad  an  average 
life  of  3.3  years.  The  untreated  posts  set  in  well-drained,  comparatively 
dry  soil  failed  because  of  combined  decay  and  termite  attack  after  an 
average  life  of  2.6  years.  Those  set  in  damp  soil  (outside  of  swamps) 
failed  mostly  because  of  decay  after  an  average  life  of  4.0  years.  Tiie 
posts  set  in  swamps  also  failed  mostly  because  of  decay  and  lasted  an 
average  of  4.8  years.  Tlie  untreated  control  posts  set  in  1949  in  a 

dry  site  had  an  average  life  of  2.3  years  and  those  set  in  a similar 
site  in  1964  had  an  average  life  of  3.6  years. 


(3)  Treated  posts  installed  in  the  8-mile  line  have  estimated  average 
life  values  of  from  8 to  over  50  years. 

Posts  treated  with  the  following  preservatives  have  estimated  life  values 
of  8 to  21  years  with  the  retentions  used:  6.2  pounds  per  cubic  foot 
of  5 percent  beta-naphthol  in  organic  solvent,  0.92  pound  per  cubic 
foot  of  borax-boric  acid  (50-50) , Osmoplastic  treated  with  an  average 
of  0.34  pound  per  cubic  foot  (at  the  groundline  and  on  the  top  end), 
used  crankcase  oil,  10  percent  creosote  and  90  percent  used  crankcase 
oil,  hardwood-tar  creosote  (No-D-K) , phenyldichlorarsine  (P.D.A.),  sodium 
dichromate,  and  sodium  chromate. 

Average  life  values  of  20  to  30  years  are  estimated  for  posts  pressure 
treated  with  chromated  zinc  chloride,  coal  tar,  FCAP-A,  and  zinc  ciiloride; 
steeping  in  mercuric  chloride;  and  full-length  Osmose  (diffusion). 

Posts  treated  with  preservatives  described  in  table  1 with  estimated 
average  life  values  of  over  50  years  Include:  Pentachlorophenol  in 
used  crankcase  oil,  zinc  meta  arsenate,  and  copper  sulfate  plus  sodium 
arsenate  (double  diffusion) . All  the  preservatives  described  in  table  1 
have  given  estimated  average  life  values  of  over  30  years. 

(4)  Of  the  treated  posts  installed  in  1949,  all  treated  with  No.  2 
fuel  oil  and  Wyoming  residual  petroleum  have  failed  with  average  life 
values  of  6.2  and  9 years,  respectively. 

For  the  following,  failures  have  exceeded  10  percent  and  average  life 
is  estimated  to  be  from  25  to  42  years: 
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Type Years 


Aniinoniacal  copper  arsenate  42 

Copperized  chromated  zinc  chloride  29 

Chromated  xinc  chloride,  F.R.  39 

Coal-tar  creosote,  straight  run,  low  residue  37 

Coal-tar  creosote,  straight  run,  medium  residue  40 

Coal-tar  creosote,  medium  residue,  low  in  fraction 

from  235°  to  270°  C,  crystals  removed  40 

Coal-tar  creosote,  low  temperature  40 

Lignite  coal-tar  creosote  30 

Oil-tar  creosote  (Casco)  37 

Softwood-tar  creosote  (Termiteol)  27 

Coal-tar  creosote  (medium  residue,  low  in  tar  acids 
and  naphthalene)  50  percent,  and  petroleum  oil 
(No.  2 distillate)  50  percent  (by  volume)  34 

Lignite  creosote-petroleum  (50-50)  30 

Copper  naphthenate  (0.5  pet) -petroleum  42 

Pentachlorophenol  (0.5  pct)-petroleum  oil  (No.  2 

distillate)  42 

Pentachlorophenol  (0.5  pet) -petroleum  oil 

(Wyoming  residual)  36 

Highly  aromatic  (S.O.)  petroleum  oil  25 

Aromatic,  low  residue  (S.W.)  petroleum  oil  40 

Highly  aromatic  high  residue  (S.O.)  petroleum  oil  26 

No.  4 aromatic  residual  (California)  petroleum  oil  33 


With  the  other  preservatives  used  in  treatment  of  the  posts  for  the  1949 
installation,  failures  either  have  not  occurred  or  are  less  than  10  percent, 
so  an  estimate  on  average  life  cannot  be  given. 

One  treated  post  failed  from  the  1964  installation  after  8 years  of  service. 
The  average  life  of  the  untreated  controls  was  3.6  years. 
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ot  r«H^  lonal— f Jt—  o— rt— fl  9o*f  oa  U«  lUrrUce  tal  For— t.  toicUr.  M— «ffg  ^amt  Z7~l/2  TWt 

of  Mrvtc*.  UU_  tr— Iff  by  »f*w  iapr«^«tloD.  >o<ct  — r«  Aifi<M  April  Itoy  jilt.? 


Proocrvatlv* 

Posts 

iB 

teat 

tocastiOB  of  prmMrvativa* 

CoBdltloo  of  pemca 

Omcam^or  1976 

AvBra|a 

NlnlAim 

Nmsl«im 

Avaraga 

SC«B- 

Service 

tmmovmd 

Total 

davla- 

tlOB 

Dacmy 

Dacay, 

tar- 

mitaa 

Tar- 

mltaa 

Aaaunlacol  copper  ar*er\atc  (AWPA-P^) 

W>ja- 

bar 

2S 

Liry  salt 

Pcf 

0.30  (0.32) 

Pcf 

0.39  (0.42) 

Pcf 

0.34  (0.37) 

0.029 

Pet 

88 

Pet 

12 

Pet 

Pet 

Mai- 

ber 

3 

Pet 

12 

Y£ 

42 

Boll(i«tt  «alt  B (ZnO  * H^AoO^  + CrO^) 

2S 

. . . do . . . 

.43  (.38) 

.S7  (.SO) 

.SO  (.44) 

.035 

100 

— 

— 

— 

— 

— 

Chrnuicd  tlni  aracnate  (Boltden  aalca) 

2S 

. . .do. . . 

.6S  (.43) 

.76  (.50) 

.70  (.46) 

.029 

96 

1 

4 

(^iuoMtad  xlnc  chloride,  coppei  Ised 

fZnCl^  *■  Hs^CrOj  • tuCl  • 2H,0> 

2S 

. . . do . . . 

.8<i  {.S3) 

1,06  (.64} 

.98  ( . 59) 

.055 

48 

52 

13 

52 

29 

ChroBkated  zinc  chloride,  FK  (ZnCl^ 

♦ NajCfjO^  • ZH^O  ♦ HjBO^  ♦ 

2A 

. . , do . . . 

2. 71 

1.S9 

3. 25 

.254 

83 

17 

.. 

4 

17 

39 

Creoaocea; 

Coal-tar  creoaotea: 

Straight  run,  low  renldue 

2S 

Oil 

4.b 

7.5 

5.9 

.903 

80 

12 

8 

5 

20 

37 

Straight  run,  medlua  realdue 

2S 

. . .do. . . 

4.2 

7.7 

S.6 

.899 

84 

8 

8 

.. 

4 

i6 

40 

Straight  run,  high  realduc 

*24 

. . . do. . , 

4.9 

7.S 

6.0 

.873 

9b 

.. 

4 

_ 

1 

4 

— 

Hedlua  realdue,  low  in  tar  aetJa 

2S 

. . .do. . . 

4.6 

6.9 

S.7 

.638 

100 

— 

__ 

MedluB  realdue,  low  in  naphthalene 

2S 

. . .do. . . 

S.  J 

7.1 

6.1 

.519 

96 

4 

- 

“ 

1 

4 

" 

Medium  realdue,  luw  In  tar  aclda  and 
naphthalene 

2S 

, . .do. . . 

4.8 

7.6 

6.0 

.701 

100 

Low  realdue,  low  in  car  aclda  and 
naphthalene 

*24 

. . . do . , . 

S.3 

6.9 

6.0 

.516 

92 

.. 

8 

2 

8 

.. 

High  residue,  low  In  tar  aclda  and 
naphthalene 

2S 

. . .do. . . 

S.4 

6.8 

6. 1 

.399 

100 

„ 

_ 

Hedlua  realdue,  low  In  fraction  (roa 
21S*  to  270*  C,  cryacala  reatoved 

2S 

. . . do . . . 

5.  1 

7.0 

6.1 

.591 

84 

12 

4 

.. 

4 

16 

40 

High  realduc,  crystals  reaoved 

2S 

. . .do. . . 

S.l 

6.8 

6.0 

.528 

96 

.. 

4 

— 

1 

4 

Low  ceaperature 

2S 

. . . do . . . 

S.5 

♦*.9 

6.3 

.401 

84 

12 

4 

— 

4 

16 

40 

English,  vertical  retort 

2S 

. . .do. . . 

s.o 

6.9 

6.3 

.552 

92 

8 

2 

8 

English,  coke  oven 

2S 

. . . do . . . 

4.  S 

7.4 

6.0 

.715 

100 

.. 

— 

Coal-tar  creosote  (Carbusotai 

2S 

. . .do. . . 

S.2 

6.9 

6.0 

.593 

96 

4 

" 

" 

1 

4 

Lignite  coal-tar  creosote 

2S 

. . .do. . . 

S.l 

6.8 

6.3 

.518 

52 

40 

8 

12 

48 

30 

011-tar  creosote  (Caaco) 

2S 

. . .do, . . 

S.l 

6.8 

S.9 

.bl6 

80 

16 

4 

— 

5 

20 

37 

Softwood-tar  creosote  (feraltcoii 

2S 

. . .do. . . 

4.9 

4.9 

».J 

,505 

32 

44 

24 

17 

68 

27 

Creosote  solutions: 

English,  vertical  retort  ^0  pet  and 
coke  oven  SO  pet  (by  voluae) 

2S 

Solution 

S.2 

6.8 

6.0 

.489 

92 

4 

4 

2 

8 

Medium  realdue  (low  In  tar  aclda  and 
naphthalene)  with  2-1/2  pet 
pentachlorophcnol  (by  weight) 

2S 

. . .do. . , 

S.l 

6.9 

6.0 

.594 

100 

— 

Coal-tar  creosote  70  pet,  and  coal-tar 

30  pet  (by  volume) 

*24 

. . . do . . . 

S.2 

6.9 

6,  1 

.574 

100 

Coal-tar  creosote  (medium  residue,  low 

In  tar  aclda  and  naphthalene)  SO  pet, 
and  petroleum  oil  (No.  2 dlatlllata) 

SO  pet  (by  volume) 

*24 

. . . do . . . 

S.2 

6.8 

5.9 

.418 

71 

21 

8 

10 

29 

34 

In  car  acids  and  naphthalant)  SO  pet, 
and  petroleum  oil  (Wyoming  realdual) 

SO  peC  (by  volume) 

2S 

. . .do. . . 

S.2 

6.9 

6.0 

.497 

92 

8 

2 

6 

(r«««  1 of  2) 
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T*bl«  2.— Coadlttaa  ot  ro^4  laMl— < »Ua  i— rl— wf  q»  th<  ■arrt<oo  fctPTiayifl  y»r— t.  SyueAw.  ^fr  •bout  2?-l/2  y«r« 

ot  — rvtcd.  {kll  fc»  »t»— wr*  I— Fo«t>  iff  dwrlM  torll  mi  Ww 

~ j ^ _-_---  - — ^ ^ 


Praaarvatlv* 

Foata 

Katantlee  of  praaarvatlva' 

Condition  of  poata 

0 

» 

a 

1 

3 

Avarae* 

taat 

Form  of 
praaar- 

HlnlmM 

HaxlBa 

Avarag* 

Stan- 

dard 

Sarvlca- 

abla 

Kamov*  d 
bacaua*  of  — 

Total 

ramovad 

tlon 

Dacay 

Dacay, 

Tar- 

tar- 

mitaa 

nica* 

Hsm- 

Pcf 

Pcf 

Pcf 

Pet 

Pet 

Pet 

Pet 

Num- 

Pet 

Yr 

bar 

bar 

Craoaot*  aoluttaaa:»continu*d 

Coai''tar  craoaot*  (nadiun  raaldua,  low 

In  car  acid*  and  naphthalan*)  30  pet, 
and  patrolaun  oil  (Wponlng  raaldual) 

30  pet  (bp  voluan) : forttflad  vlth 
2-1/2  pet  pantachlorophanol  (by 
weight  of  total  aolutlon) 

23 

Solution 

3.3 

6.7 

6.0 

0,433 

92 

8 

2 

8 

Llgnlta  coal-tar  craoaot*,  30  pec  and 

coal-tar  craoaot*  (Mdlun  raaldua,  low 
In  tar  aclda  and  naphthalan*),  30  pet 
(by  voluM) 

25 

. . .do. . , 

3.6 

6.9 

6.3 

.376 

100 

Llfnlt*  coal-tar  craoaot*,  30  pet  and 

patrolaun  oil  (Wyoatng  raaldual), 

30  pet  (by  voltaa) 

23 

. . .do. . . 

3.3 

7.1 

6.4 

.440 

32 

36 

12 

12 

48 

30 

011-tar  craoaot*  (Caaco)  with  2 pet 

panta  by  waight 

*24 

. . .do. . . 

5.3 

6.8 

3.8 

.433 

100 

— • 

"" 

■■ 

“• 

•“ 

Coppar  naphthanata,  0.3  pet  coppar-nacal 

agulvslanc  (by  walght)  In  patrolaun  oil 
(Mo.  4 aroMtlc  raaldual) 

23 

. . .do. . , 

3.2 

6.9 

6.0 

.540 

88 

8 

4 

- 

3 

12 

42 

Pantachlorophanol: 

3 pet  (by  walght)  In  patrolai*  oil 
(No.  2 dlattllata) 

3 pet  (by  walfht)  In  patrolaun  oil 

23 

. . .do. . . 

3.1 

7.0 

6.3 

.331 

88 

4 

4 

4 

3 

12 

42 

(No.  4 aromatic  raaldual) 

3 pet  (by  walght)  in  patrolaun  oil 

25 

. . . do . . , 

3.3 

7.0 

5.9 

.482 

100 

■■ 

■■ 

■■ 

" 

'■ 

■■ 

(No.  4 aromatic  raaldual) 

23 

. . . do . . . 

3.3 

6.9 

6.0 

.412 

100 

— 

— 

— 

— 

— 

— 

3 pet  (by  walght)  In  patroLata  oil 
(Wyoming  raaldual) 

Pantachlorophanol,  5 pee  In  patrolaun 

23 

. . .do. . . 

4.5 

7.4 

6.0 

.817 

76 

20 

4 

-- 

b 

24 

16 

oil  (No.  4 aromatic  raaldual), 

50  pet;  and  coppar  naphthanata, 

0.3  pee  coppar-matal  a^utvalant.  In 
patrolaum  oil  (No.  4 aromatic 
raaldual),  30  pet  (by  voluma) 

25 

. . . do . . , 

3.4 

7.0 

6.2 

.343 

100 

Patrolaun  oil: 

Aromatic,  high  raaldua  (S.W.) 

23 

Oil 

3.1 

6.7 

6.1 

.533 

92 

8 

— 

— 

2 

8 

— 

Aromatic,  low  raaldua  (S.W.) 

23 

. . . do . . . 

5.1 

6.9 

6.1 

.357 

84 

4 

12 

— 

4 

16 

Highly  aromatle  (S.O.) 

*24 

I . . do . . . 

3.1 

6.9 

6.0 

.484 

25 

63 

12 

— 

18 

73 

23 

Highly  aromatic,  high  raaldua  (S.O.) 

*24 

. . .do, . , 

5.1 

6.9 

6.1 

.503 

29 

34 

17 

— 

17 

71 

No.  2 dtacllUt*  (Kld-Unltad  Stataa) 

25 

. . .do. . , 

5.0 

7.2 

5.9 

.630 

— 

3b 

64 

— 

23 

100 

6.2 

No.  4 aromatic  raaldual  (California) 

23 

. . .do. . . 

5.2 

6.8 

3.9 

.448 

68 

28 

4 

— 

8 

32 

33 

Wyoming  raaldual 

2S 

. . .do. . . 

3.1 

6.9 

3.8 

.691 

84 

16 

23 

100 

9.0 

Ontraacad  control  poara 

23 

- 

- 

- 

- 

- 

20 

80 

23 

lou 

2.3 

' Katcntton  v«lu««  In  par«Drh«a«a  baaad  on  prooorvntlv*  <nld«*. 

’ Av*r«««  Ilf*  1*  •howQ  wh«r«  all  po*t*  h«v*  b**o  r*aov«4.  Oth*r  v*lu**  sr*  ••clMt**  t«k«n  froa  • aorcality  curv*  or  b«*«d  on  teat  tine  when 
60  pet  of  peat*  hav*  fallad,  Whar*  parcantap*  of  poat*  raaovad  1*  10  pet  or  laaa,  do  aaclaata  oe  av*ra|*  Ufa  glvao. 

' Poat  allalnatad  fron  taat,  hit  bp  falllat  era*. 

fPape  2 of  2^ 
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Tabl«;  3.-^»Jona  it  iou  ot  round  *onstlc.Jt  plue  pot,:n  on  the  Uarrl&>m  t-lApfcriatenL>*l  Forest,  Saucier,  MlbS,,  atL«ir 
about  12  ycarb  ot  dervlce  (poais  Installed  December  I9n4) 


Preservativu 


: Posts 
: In 


Katention  of 
preservative  (average)  : 


Condicioa  or  posts 
Decei&ber  1976 


Total 

rsBtoved 


Average 

life 


: test 

: By  weight ‘ 

! By 

: aas^ 

:Servlce- 

: Removed  because 

of — 

: Decay: 

Decay  iTcrmltea 
and  : 

termites: 

: LSl 

: Pcf 

: Pet 

• = 

1 Pc£  : 

Pet 

:Num- : 

:ber  : 

Pet  : 

II 

Ammonlacal  copper  arsenate 
(AWPA  P5) 

: 25  ; 

: 0.52  (0.50) 

i (0.52) 

; 100 

: — : 

: 

— 

: — : 

; 



Chromated  copper  arsenate— 

Type  I (Fed.  Spec.  TT-W-550) 

: 25  ; 

: .73  (.44) 

S (.50) 

: 100 

: “ ! 

: 

.. 

: — : 

• 

— 

Type  I modified  (Uolmanac) 

: 25  : 

; .70  (.43) 

: (.54) 

; 100 

: - i 

- : 

- 

: - : 

- : 

- 

Type  11  (Fed.  Spec.  TT-W-530) 

: 23  : 

; .41  (.37) 

: (.44) 

: 100 

! - ; 

- : 

- 

: - : 

- : 

- 

Tanellth  C 

: 23  : 

.71  (.44) 

: (.58) 

: 100 

! — i 

- : 

~ 

: - ; 

~ : 

-- 

Tenallth  NCA 

: 25  1 

.63  (.48) 

: (.64) 

: 100 

: - : 

- : 

- 

: - : 

— : 

“ 

Copper-8-quinol InoLate,  l.O  pet 
(10  pet  solubilized  AWPA  P8) 
in  heavy  (AWPA  P9)  petroleum 
oil 

: 25  ; 

: 8.1 

: .12 

: (Copper- 
: 8) 

: 100 

! - ; 

- 1 

! - ! 

- s 

- 

Copper  chlorophenol  (KP)  (copper 
oxide  and  chlorophenol  in 
ammonlacal  solution) 

; 23  ; 

.35  (.37) 

! .57 

: 96 

I J 

4 : 

.. 

: 1 : 

: 

4 : 

Creosote,  coal-tar  (AWPA  PI) 

: 25  ; 

: B.3 

: 6,6 

: 100 

: - ; 

- : 

- 

! - : 

- : 

- 

Fluor  chrome  arsenate  phenol- 
type  A (AWPA  P3) 

: 25  ! 

.66  (.40) 

! (.41) 

: 100 

: — : 

: 

— 

: — : 

— : 

— 

Pentachlorophenol,  3 pet  In 
heavy  (AWPA  P9— Am  Petrofina) 
patrolaum  oil  (AWPA  P8) 

: 25  ! 

! 7.9 

: .43 

: (Penta) 

: 100 

1 - S 

- ; 

~ 

! - i 

- i 

— 

Pentachlorophenol,  3 pet  In 
heavy  (AWPA  F9— Shall  oil) 
petrolaum  oil  (AWPA  P8) 

; 25  : 

: 8.4 

: .48  : 

: (Penta) 

: 100 

1 - i 

- i 

— ; 

: t 

- S 

— 

Pentachlorophenol,  3 pet  and 
Shellwax,  10  pet  In  heavy 
(AWPA  P9— Shall  oil)  petroleum 
oil  (AWPA  P8) 

: 25  ; 

; 8.1 

: .43  : 

; (Penta)  : 

t 100 

1 - i 

- i 

- i 

1 - 

t 

- 

Petroleum  oil,  heavy  (AWPA  P9— 

Am  Petrofina) 

: 25  : 

8,4 

: 

; 100 

! — : 

: 

— 

! — : 

— : 

— 

Copper  aulfaCe  and  sodium 
chroMta-sodlum  araansta 
(doubla-dlf fualon  treatment) 

: 25  : 

- 

1 ’(.47) 

; (.27) 

: 100 

! t 

: 

- i 

i - i 

- 1 

- 

Untreated 

: 25  I 

- 

; 

; - 1 

: 16  : 

84  : 

- 1 

! 23  : 

100  : 

3.6 

Retention  values  In  parentheses  are  based  on  preservative  oxides. 

^ Composite  sample  of  3/8>ln. -diameter  plugs  from  outer  Inch  of  10  extra  posts  treated  In  same  charges  with  test 


posts. 


* Average  determined  from  analysis  of  composite  sample  from  sections  of  3 sample  posts  not  Installed. 


Table  4.  -Yearly  failure  (cuMutatlv)  of  the  treated  poata  »et  in  194j 
Yean  after  Inatalletlon 


A^mlacel  copper  araenate 
(AWfA 

ChroMied  tine  araenate 
(BoUden  aalta) 

Otroaeted  alnc  chloride 
Copper laed 


Creoaotea; 

Coal-tar  creoaotea: 
Straight  rvn 
Low  reatdue 
Hedluai  realdue 
High  realdue 
Hedluai  realdue,  low  In 
naphthalene 


Hadlua  reatdue,  Im  In  ; 
fraction  23S*  to 
270*  C.  cryacala 
raaoved 

High  realdue  cryacala 
raaovad 

Low  caaparature 
gngllah  varclcal  retort; 
Coal-tar  creoaota 
(Carboaota) 

Lignlia  coal-tar  creoaote; 
Oil-tar  creoaote  (Caaco)  : 
Snftwood-tar  creoaote 
(Tentlteol) 

Creoaote  aolutlona; 

Engllah  vertical  retort, 

SO  pet,  and  coke  oven,  : 
SO  pet  (by  voluaa)  : 
Coal-tar  rraoaote  (■adlua: 
realdue.  low  In  tar 
aclda  and  naphthalene)  ; 
SO  pet,  and  pctroleu* 
oil  (Ho.  2 dlatillate), : 
so  pet  (by  volu»e) 
Coal-tar  creoaote  (aedlua; 
realdue,  low  in  tar 
aclda  and  naphthalene)  : 
SO  pet,  and  pctroleus 
oil  (Wyoming  realdual),; 
so  pet  (by  volume) 
Coal-tar  creoaote  (medium: 
realdue.  low  tn  ter 
eclde  and  naphthalene)  ; 
SO  pet,  and  petroleum 
oil  SO  pet,  fortified 
with  2-1/2  pet  pente- 
chlorophenol 
Lignite  creoeote- 
petroleum  (SO-SO) 

Copper  nephthenete,  O.S  pet: 
copper 

Pentech  lorophenol ; 

S pet  (by  weight)  In 
petroleum  oil  (No-  7 
dlatillate) 

$ pet  In  petroleum  oil 
(Wyoming  realduel) 

Petroleum  ot 1 r 

AroMClc.  high  realdue 
(S.u.) 

Aroaiattc,  low  realdu* 

(S.u.) 

High  aromatic,  high 
raaldue  (S.o.) 

Highly  aroaMtlc  (SO.) 

No.  2 dlatillate 
No.  It  aromatic  realdual 
(California) 

Wvomtng  realdual 


l.s  : 

2.5 

3.S  : 

4.5  : 

5.5  ; 

6.5  : 

7.5  : 

B.5  : 

9.5  : 

10.5  ; 

11.5  ; 

12.5  ; 

11.5  : 

14.5  ; 
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This  publication  reports  research  involving  pesticides.  It  does  not  contain 
recommendations  for  tiieir  use,  nor  does  it  imply  tiiat  the  uses  discussed 
here  have  been  registered.  All  uses  of  pesticides  must  be  registered  by 
appropriate  State  and/or  Federal  agencies  before  they  can  be  recommended. 

r 

1 CAUTION:  Pesticides  can  be  injurious  to  humans,  domestic  animals,  desirable 

I plants,  and  fish  or  other  wildlife — if  they  are  not  handled  or  applied 

properly.  Use  all  pesticides  selectively  and  carefully.  Follow  recommended 
practices  for  the  disposal  of  surplus  pesticides  and  pesticide  containers. 


Mention  of  a chemical  in  this  report  does  not  constitute  a recommendation; 
only  those  chemicals  registered  by  the  U.S.  Environmental  Protection  Agency 
may  be  recommended,  and  then  only  for  uses  as  prescribed  in  the  registration — 
and  in  the  manner  and  at  the  concentration  prescribed.  The  list  of 
registered  chemicals  varies  from  time  to  time;  prospective  users,  therefore, 
should  get  current  information  on  registration  status  from  Environmental 
Protection  Agency,  Washington,  D.C. 


Crankcase  oils  may  contain  chlorinated  naphthalenes,  which  have  been  reported 
to  contribute  to  "X-disease"  (hyperkeratosis)  in  cattle.  These  oils  are 
therefore  not  recommended  for  preservative  treatment  of  wood  with  which  cattle 
may  come  in  contact. 


